This study aimed to evaluate the effect of slaughter weight on animal performance, carcass commercial cuts and meat characteristics of Purunã cows feedlot finished. We used 28 cull cows with 68.02±17.36 months of age slaughtered at different weights (461, 476, 434 and 522 kg). The experimental design was completely randomized with four treatments (slaughter weight) and seven replicates (animals). The dry matter intake, expressed as kg d -1 and % of body weight, presented quadratic variation with increasing slaughter weight, with the highest values observed for slaughter weight of 461 kg. The average daily gain decreased linearly, whereas the absolute weight of forequarter, short ribs, and pistol cut linearly increased by the advance of slaughter weight. In relative terms only the short ribs was changed by increase slaughter weight, increasing linearly. Between the proportions of meat cuts prepared for commercialization, linear increases were observed for the chuck and striploin. Increasing slaughter weight promoted linear increases in the scores of color, marbling and palatability, but did not alter the score of tenderness of the meat. The increase of slaughter weight of cull cows of the Purunã breed reduces animal performance, increasing the losses by trimming fat, with important benefits only for the meat palatability.
Introduction
The slaughter of females represents a significant share of the flow monetary of the cattle production chain, which actually represents nearly 50% of the animals slaughtered in Brazil (ANUALPEC, 2014) . The offer of cull cows from the breeding herd is inevitable, since at least 20% of cull cows are yearly substituted by heifers that have greater productive potential. The remaining slaughtered females include a quota of heifers, calculated to exceed the rate of replacement. The remaining females slaughtered is constituted by heifers that exceeds the replacement rate of cull cows, which represents the production of carcass and meat with quality since except for the carcass weight, the meat and carcass characteristics of heifers are similar to the young males (VAZ et al., 2010) . It is worth noting, however, that while the cull cows for slaughter rate tends to decrease with increase in reproductive rates, the number of slaughtered heifers tends to increase due to the increase of the cattle herd as well as by rising the productive and reproductive indices with the improvement of the production systems.
Despite the downward trend of the cull cows slaughter rate with the intensification of production systems, the number of animals annually slaughtered in this category tends to remain high if considered the size of the Brazilian cattle herd, which is considered the world largest commercial herd with about 198.7 million heads (ANUALPEC, 2014) . Lean cull cows availability, in this sense, meets the demand for feedlot animals, which indicates a reasonable acceptance by the systems of livestock finishing, because of its high bodily weight and potential for expressing elevated rates of weight gains and due to the possibility of compensatory weight gain expression, resulting in reduction of the finishing period and increased working capital.
Age, genotype, category, and slaughter weight are thus the main factors highlighted for efficient transformation of feed into meat, as well as for the characteristics of carcass and meats (DI MARCO, 1994) . Thus, for the same genotype and/or category, slaughter weight is the foremost important aspect pertaining to quantity and proportion of body tissues at slaughter. For cull cows, a wide range of body tissues are already fully formed, and finishing timing is characterized by muscle mass recovery, bone density, and intense fat deposition (MISSIO et al., 2013a) . Therefore, although the increase in slaughter weight favors characteristics that are of interest to industry (carcass weight and breaking when frozen) and consumer (marbling and palatability), feed efficiency is reduced because of the increase of body fat (RESTLE et al., 1996; ARBOITTE et al., 2004a; KUSS et al., 2005) . Reduced feed efficiency is not favorable to farmers because it increases the production costs. Therefore, determining the best period for slaughtering is essential for attaining maximum productive efficiency during the livestock finishing stage and meeting the carcass and meat characteristics. This is even more relevant to Purunã breeders, for whom information concerning productive potential, and carcass and meat characteristics are incipient.
Considering the above, the present study aimed to evaluate the performance, carcass and meat characteristics of cull cows of the Purunã breed slaughtered with different weights.
Materials and Methods
A total of 28 cull cows of the Purunã breed (1/4 Aberdeen Angus, 1/4 Caracu, 1/4 Charolais and 1/4 Canchim) from the experimental herd of the Instituto Agronômico do Paraná (IAPAR) were used. The average age of the cows was 68±17 months. Prior to the experimental period, the cows were subjected to a period of mounting between September and December 2006. During this period, the animals were grazed on Hemarthria altissima 'Florida'. In February 2007, a gestational diagnosis was performed, and the cows with negative results were individually confined to semi-closed stalls with concrete flooring, and each given an individual feed trough and water supply. The first 14 d of the confinement period were dedicated to allowing the animals to adapt to diets and facilities. The animals were weighed at the start of the experimental period, then every 28 d, after fasting for 14-16 h.
The experimental design was completely randomized, with four treatments (slaughter weights) and seven replicates (animals), in which the slaughter weights evaluated were 434, 461, 476, and 522 kg, and the weights of the animals at the start of the experimental period were 381.6, 378.4, 384.0 and 379.1 kg. Among the treatments, 30, 51, 63, and 105 d were required to reach slaughter weights of 434, 461, 476 and 522 kg, respectively. The animals were fed daily (at 08:00 and 14:00), maintaining 10% leftovers. Consumption of nutrients was ascertained by daily registers of feed intake, which was determined by means of weighing foods and leftovers. The animals' diet ( Table 1) was composed of corner silage, ground corn grains, oat bran, mineral supplement, and limestone. Corn silage was offered ad libitum, representing 58% of the dry matter of the diet, while the concentrate was provided at a rate of 1.2% of the body weight of each animal, equivalent to 42% of the dry matter of the diet. -58.43 3.62 10,20 33,36 20,04 2,96 83,09 49,76 67,54 Mineral core = 40 g kg -1 of P and 146 g kg -1 of Ca; 1 DM = dry matter (% of natural matter); MM = mineral matter; CP = crude protein; NDF = neutral detergent fiber; ADF = acid detergent fiber; EE = ether extract; TC = total carbohydrates; NFC = non-fibrous carbohydrates; TND = total digestible nutrients.
Samples of food and leftovers were collected weekly to determine their chemical composition, which were pre-dried in an oven with air ventilation forced to 55 o C for 72 hours and processed in a Wiley mill with 1 mm sieves. The dry matter, ash, crude protein and ether extract were determined according to AOAC (1990) . The neutral detergent fiber (NDF) and acid detergent fiber (ADF) were determined according to Van Soest et al. (1991) and Van Soest (1973) , respectively. The total carbohydrates (TC) and non-fiber carbohydrates (NFC) were determined according Sniffen et al. (1992) , wherein: TC = 100 -(% CP + %EE + MM%) and NFC = TC -NDF. The total digestible nutrient content was determined by Weiss (1993) . The determination of the chemical composition of the diet was calculated from the chemical composition of foods.
The animals were slaughtered in a commercial slaughterhouse approved by the Brazilian Federal Inspection Service (Serviço de Inspeção Federal -SIF). Prior to slaughter, the animals were subjected to fasting for 14-16 h. After slaughter, the carcasses were identified, divided in half, weighed, washed and taken to a cold chamber for 24 h at a temperature varying between 0 and 2 ºC. The left half of the carcass was separated into primary cuts, where the forequarter was separated from the pistol cut and short ribs between the 5 th and 6 th rib bone, including neck, shoulder, arm, and five ribs. Through the rib cut at 22 cm of the vertebral column, the pistol cut was separated from the short ribs, which included the ribs from the sixth bones on, plus the abdominal muscles. Then, of the secondary commercial cuts, the forequarter and pistol cut portions of the 28 half-carcasses were set aside and weighed, then measured to determine the weight of the trimmed fat and the bone. The short ribs were divided into edible portions, bone, and fat trimming. For the primary and secondary commercial cuts, as well as the edible portion and the bone tissue of the primary cuts, weights were calculated in proportion to the cold half-carcasses, which, in turn, exhibited average weights of 104.3, 109.8, 116.1, and 127.2 kg, and slaughter weights of 434, 461, 476, and 522 kg, respectively.
On the right half-carcasses, a cut was made between the 12 th and 13 th ribs, to expose the Longíssimus dorsi muscle. After 30 min of exposure to air, to determine its coloration (1 = dark; 2 = dark red; 3 = slightly dark red; 4 = red; and 5 = bright red), texture (1 = very coarse; 2 = coarse; 3 = slightly coarse; 4 = thin; 5 = very thin), and marbling (1 to 3 = traces; 4 to 6 = light; 7 to 9 = small; 10 to 12 = medium; 13 to 15 = moderate; 16 to 18 = abundant / abounding), according to the method described by Müller (1987) . Next, the Longíssimus dorsi muscle, corresponding to the section between the 10 th and 12 th ribs, was removed, wrapped, and frozen in a commercial freezer (-18°C) for 90 d. After this period, a steak 2.5 cm in thickness was removed, from the cranial portion of the Longíssimus dorsi muscle, after 24 h of defrosting in a home refrigerator. Then, the steaks were roasted in an oven until they reached an internal temperature of 70°C, and subjected to an evaluation of tenderness and palatability (1 = extremely tough, and tasteless; 2 = very tough, and lacking flavor; 3 = tough, and a little tasty; 4 = slightly below average; 5 = average; 6 = slightly above average; 7 = tender, and tasty; 8 = very tender, and very tasty; and 9 = extremely tender, and extremely tasty) carried out by a panel of five trained tasters (MÜLLER, 1987) .
After the assumptions of normality and variance homogeneity were met, the data were submitted to variance analysis, polynomial regression, and Pearson correlation, 5% was adopted as the significance level. The determination coefficient value was calculated from the sum of squares of a significant regression, divided by the sum of the total squares recalculated [sum of the regression squares + sum of error analysis squares of variance (pure error)]. The initial age was utilized as a covariable, and when non-significant, it was removed from the model. The overall mathematical model used was g ijk = µ + t i + b j + e ijk, where: g ijk = dependent variable; µ= overall mean; t i = effect of the treatment i; b j = effect of the co-variable j; e ijk = residual experimental error. In the regression, the model used was: g ij = b 0 + b 1 X i + b 2 X i 2 + b 3 X i 3 + a j + ε ij , where: g ij = dependent variables; b's = regression coefficients; X i = independent variables; a j = deviations of regression; and ε ij = residual random error.
Results and Discussion
The consumption of dry matter, expressed as kg d -1 and % of body weight, varied in quadractly form (P < 0.05) as a function of slaughter weight increase (Table 2) , with the greatest values being observed for a slaughter weight of 461 kg. These results differed from those reported in the literature, wherein it has often been reported that increasing slaughter weight does not influence dry matter intake ARBOITTE et al., 2004a) . Nonetheless, some authors (COSTA et al., 2002a) have verified that a reduction in dry matter intake (% of the body weight) is correlated with increases in the slaughter weight of steers (340, 370, 400, and 430 kg) . According to NRC (1996) , a reduction of feed intake with increase in body weight is associated with the action of leptin, because it indicates the presence of an increase in the deposition of body fat; this may explain the drop in the consumption of dry matter starting at body weights of 461 kg. However the increase in dry matter intake from 434 to the 461 kg body weight, may be explained by the re-establishment of the size of the gastrointestinal tract, as evidenced by the evaluation of the weight of the components of the empty body of the animals (MISSIO et al., 2013b) demonstrating that previous to the finishing period was characterized by the existence of food restriction. Dry matter (DM, kg d -1 ) = -12.2048 + 0.52x -0.00055x 2 + 0.026IW; DM (% BW) = -2.9652 + 0.14x -0.00015x 2 -0.00062IW; crude protein (CP, kg d -1 ) = -0.4025 + 0.0171x -0.0000181x 2 + 0.0019IW; CP (% BW) = -1.011 + 0.0052x -0.0000057x 2 + 0.000024IW; neutral detergent fiber (NDF, % BW) = -1.215 + 0.0063x -0.0000073x 2 + 0.00021PI; total carbohydrates (TC, kg d -1 ) = -8.137 + 0.347x -0.00036x 2 + 0.0192PI; TC (% BW) = -1.961 + 0.093x -0.0001x 2 -0.00028IW; non-fibrous carbohydrates (NFC, kg d -1 ) = -3.6967 + 0.1575x -0.00017x 2 + 0.0108PI; NFC (% BW) = -0.9088 + 0.044x -0.000047x 2 -0.0000317IW; total digestible nutrients (TDN, kg d -1 ) = -6.3583 + 0.271x -0.00028x 2 + 0.016IW; TDN (% BW) = -1.5536 + 0.074x -0.00008x 2 -0.0002BW; average daily gain (ADG) = 2.115 -0.00374x + 0.00304IW; feed conversion (FC) = -3464.3 + 21.71x -0.045x 2 + 0.000031x 3 ; x = slaughter weight; BW = body weight; IW = initial body weight; RE = regression equations.
The consumption of the remaining nutrients (Table 2) , with the exception of neutral detergent fiber (% body weight) exhibited variation similar to that of dry matter intake. However, the consumption of neutral detergent fiber (kg•d -1 ), was not affected (P > 0.05) by the increase in slaughter weight. It is noteworthy that the factors driving this lack of variance in fiber consumption (kg•d -1 ) were not detected in this study, except for the fact that this variable exhibited the highest coefficient of variation compared to other variables associated with nutrient consumption. However, in general, it is appropriate to state that the outcomes of this study were consistent with the conclusions of previously published studies, as it has been verified that in studies that evaluated bovine slaughter weights, nutrient consumption was reflected in the variation of dry matter consumption (COSTA et al., 2002a; ARBOITTE et al., 2004a) .
The average daily gain decreased linearly (P < 0.05) by increased slaughter weight ( Table  2) , in which the drop in animal performance, in relation to weight 434 kg was of 13, 16, and 21% for the slaughter weights of 461, 476, and 522 kg, respectively. These phenomena are associated with increased requirement of energy for maintenance with increased body weight; this ultimately leads to the animal having less energy available for weight gain (NRC, 1996) . In addition, the increase in the length of the confinement period led to more energyrich weight gain, as a larger portion of the total body mass was composed of adipose tissue deposits (MISSIO et al., 2013a) . The deposition of adipose tissue requires more energy than other tissues, resulting in a drop in weight gain that is aggravated by the decrease in the total digestible nutrient intake, which occurred at the highest weights ( Table  2 ). In this case, an alternative method of facilitating the larger weight gains desired during the finishing period would be to increase of energy content of the diets with increase of confinement period, as demonstrated by Restle et al. (2001a) .
The values pertaining to average daily gain (1.52 kg•d -1 ) were generally lower than those reported by Moura et al. (2013) , in which weight gains of 1.81 and 2.00 kg•d -1 in interbred Purunã cows were yielded, with an initial body weight of 437.7 kg and an average age of 7.2 years when the confinement period was completed. In contrast, the average daily gain observed was nearly average (1.65 kg•d -1 ) as reported by Restle et al. (2001a) , in a study of Charolais cows with initial weight of 378.8 kg and an average age of 7 years old, that were fed in confinement, on a diet either with or without sodic monensin, that contained 65% corn silage. However, the average daily gain observed in this study was higher than the average value (1.38 kg•d -1 ) reported by Kuss et al. (2008) in a study assessing the effects of confinement diets containing 58% corn silage and different quantities of sodic monensin in Charolais/ Nellore crossbreed cows. Restle et al. (2001b) , when evaluating the genetics of cull cows fed in confinement on diets containing 65% sorghum silage, reported the average daily gain of Charolais (C), Nellore (N), 1/2 CN, and 1/2 NC cows to be 1.55, 1.29, 1.62, and 1.42 kg•d -1 , respectively, which, when compared to the outcomes obtained, points toward the potential for weight gain in cows of the Purunã breed.
The elevated weight gains seen in the experimental animals, especially in cows at 434 kg, are mainly due to compensatory gain, which, according to Fontes et al. (2007) , is more intense over the first 28 d of re-feeding. These compensatory gains manifest in animals that have experienced feed restriction severe enough to affect their growth; after being provided with adequate nutrition, the animal's exhibit above-average weight gains. The intensity of this phenomenon is determined by the animal's age at the start of the restriction period, the severity and duration of the nutritional stress, and the nature of the food restriction (ALVES, 2003) . Despite this, the compensatory weight gain event is commonly observed in growing bovines that have been finished in confinement, and which had previously kept in low-quality or low-availability pastures (BAIL et al., 2000; FONTES et al., 2007) . However, these compensatory gain events are also observed in cows finished in confinement (RESTLE et al., 2001a) or in pastures of reasonable quality (RESTLE et al., 1998) , because prior to finishing these animals are, generally grazed in low-availability and/or lowquality pastures, as in this study.
The feed conversion showed better adjustment (P < 0.05) to the cubic regression, wherein the worst slaughter weights were found to be 461 and 522 kg ( Table 2) . Although this variable reduced by 4.7% when slaughter weight was increased from 461 to 476 kg, the lowest value was observed for the slaughter weight of 434 kg. On average, the best feed conversion was observed for the two lowest slaughter body weights relative to two greatest (7.2 vs. 8.0 kg of dry matter kg -1 of weight gain). These results were similar to those reported by Costa et al. (2002a) and Arboitte et al. (2004a) , who found that feed conversion increased with slaughter weight increase, which was attributed to the increase in maintenance energy demands with increase in body weight, and because of average daily gain be more energetic with the advance of slaughter weight. In contrast, these outcomes differ from those obtained by Restle et al. (1997) , who found that feed conversion in Charolais steers was not affected by slaughter weight increases; this was attributed to the fact that heavy cattle are characterized by increased growth and fewer fatty deposits. The researchers ascribed this to the fact that fat deposition is delayed in the Charolais breed. The variation in feed conversion detected in this study is attributable to variation in the consumption of dry matter (r = 0.30; P = 0.049) and daily weight gains (r = -0.67; P < 0.0001). The values found for feed conversion (average of 7.59 kg of dry matter kg -1 of weight gain) were lower than those (average of 8.98 kg of dry matter kg -1 of weight gain) reported by Restle et al. (2001b) in relation to cows of different genetic groups (C, N, 1/2 CN and 1/2 NC). This demonstrates that food transformation into meat is highly biologically efficient in cull cows of the Purunã breed.
The increase in slaughter body weight resulted in a rise (P < 0.05) in the absolute weight of the pistol cut, forequarter and short ribs (Table 3) . These results are similar to those of previous studies, which have overall reported an increase in the absolute weights of commercial cuts due to increases in slaughter body weight (COSTA et al., 2002b; ARBOITTE et al., 2004b; KUSS et al., 2005) . When the weights of commercial cuts were expressed in relation to cold carcass weight, only the short ribs weight was affected (P < 0.05) by increased slaughter weight, which increased linearly. The larger proportion of short ribs seems to favor the South Brazil industry, since much of this region, as well as in Rio Grande do Sul, the short ribs have remuneration similar to the pistol cut, determining better economic return in the marketing of carcasses with this feature (VAZ et al., 2012) .
The commercial cut proportions obtained differed from those reported in the literature, wherein it has been demonstrated that, in growing animals, the increase of slaughter weight does not affect the forequarter proportion, but reduces the pistol cut proportion by increasing the proportion of the weight of the short ribs because of the elevated levels of fatty deposits found near the rib region with the animals finishing (COSTA et al., 2002b; ARBOITTE et al., 2004b) . However, according to Berg and Butterfield (1976) , an animal tends to maintain, within certain limits, a balance between the forequarters and the hindquarter. On the other hand, the results observed were similar to those obtained by Kuss et al. (2005) , who verified that the short ribs proportion increased and forequarter proportion decreased, whereas the pistol cut proportion was not affected by increases in the slaughter weight of cull cows. These differences in results between studies may be associated with the larger range of weights evaluated by these researchers (from 465 to 566 kg), because the animals were close to their adult weight, when the rates of body tissue deposition reduce (LAWRENCE; FOWLER, 2005) . This is made evident by the occurrence of a decrease in the forequarter proportion with increased slaughter weight in a study by Kuss et al. (2005) . This demonstrates that the forequarter exhibits a growth rate higher that of the carcass. However, in this study, the maintenance of the forequarter proportion with increased slaughter weight indicates that this cut grows at a rate similar to that of the carcass as a whole. The edible portion (kg), made up of muscle and fat, increased linearly (P < 0.05) in the short ribs and pistol cut, but did not change in the forequarter when slaughter weight was increased (Table 4) . Expressed relative to cold carcass weight, this variable changed only for the short ribs, where it increased linearly. Despite this change, the increase in the edible portion of the carcass as a whole was previously demonstrated by Missio et al. (2013a) , who evaluated the carcass characteristics of the animals in this study. The increase in the edible portion of the short ribs occurred because the size of this particular cut increases with overall weight, as fatty deposits increase (VAZ et al., 2012) . In this study, it was possible to determine that the weight of the edible portion was correlated (P = 0.52; P = 0.019) with fat trimming, but only for the short ribs. This, in turn, shows that the fatty deposits had a greater impact on this region as finishing progressed. These outcomes generally reflect the order of body tissues deposition, in which the bone tissue grows most when the animal is youngest, the muscles grow most during an intermediate developmental stage, and adipose grows quickly during more advanced developmental stages (BERG; BUTTERFIELD, 1976) .
The weight of bone tissue increased linearly (P < 0.05) in the pistol cut, but it did not change in forequarter and short ribs with increased slaughter weight (Table 4 ). These results reveal a loss of bone density due to the inadequate nutritional conditions that characterize the period prior to finishing; however, this loss of density was recovered during the re-feeding period. These results are consistent with the results of Lawrence and Fowler (2005) , who found that animals experiencing compensatory weight gains may experience growth in bone size, if not in density; this occurs mainly in bones that define the width, length, and body perimeter. However, this effect may only occur in the pistol cut, and may be associated with the fact that this commercial cut contains the largest proportion of carcass bone, representing on average 7.5, 2.9, and 15.6% of the cold carcass weight of the forequarter, short ribs, and pistol cut, respectively. Expressed in terms of cold carcass weight, the bone tissue at the pistol cut and short ribs was not affected, although it decreased linearly in the forequarter with increased slaughter weight. Such outcomes were associated with variance in the masses of body tissues: because the sum of these tissue mass proportions is always equal to 100% in each commercial cut, increases in one tissue result in reductions in others. The greater correlation between the forequarter and edible portion of this cut (r = 0.88; P < 0.0001), in relation to correlation between the forequarter weight and bone tissue (r = 0.60; P = 0.004), shows that the increase in the absolute weight of the forequarter occurred because the deposition of tissues that compose the edible portion of the cut (muscle and fat) increased at the expense of bone deposition, which was negatively correlated (r = -0.39; P = 0.049) with the edible portion of the forequarter. Increasing the slaughter weight caused a linear increase (P < 0.05) in fat trimmings (kg) in all primary commercial cuts; however, when expressed in relation to the cold carcass weight, the proportion of fat trimmings in primary commercial cuts was not affected (Table 4 ). This increase in fat is detrimental to the producer, as this excess fat both lacks economic value, and leads to increases in production costs because of the larger quantity of food required for its deposition. Vaz et al. (2012) stated that a lack of excess fat that is not useful for the market is essential for sustainability of animal production, particularly for cull cows, which according to Cattelam et al. (2010) ; generate more fat trimming relative to steer slaughter weight. However, despite the demands on the carcass finishing and animal slaughter weight, they have changed over time depending on market requirements. Now part of Brazilian slaughterhouses seek the slaughter of animals with high body weights (≥ 480 kg) and/or that have higher degrees of carcass finishing (≥ 3 mm) in order to reduce operational cost and weight loss of carcasses during cooling.
Increases in slaughter weight did not affect the weights of forequarter meat cuts (Table 5) , with the exception of chuck weight (kg and % of the carcass weight), which increased linearly. This increase in chuck weight accounts for the increase in the absolute forequarter weight (r = 0.74; P = 0.0002) seen when slaughter weights are increased, which was also correlated with oyster blade (r = 0.56; P = 0.009), shoulder muscles (r = 0.52; P = 0.017), and breast muscles increases (r = 0.77; P < 0.001). These changes in chuck weight were similar to those reported by Jorge et al. (1997) , who observed an increase in the weight of entire chucks due to increases in steers slaughter weights (405, 460, and 530 kg); this phenomenon that was attributed to the higher growth maintenance of the muscles of the spinal column with advancing of age. Of the pistol cuts (Table 6) , the weights (kg) of the rump cap, knuckle, topside, tail of round and striploin increased linearly (P < 0.05) with slaughter weight. However, when these weights were expressed in relation to the weight of the cold carcass, only the striploin was affected by the slaughter weight increase, and it increased linearly. The remaining meat cuts of the pistol cut, with the exception of the tenderloin cut, were not affected by the slaughter weights. The tenderloin weight (kg and % of the cold carcass weight) varied quadratically as slaughter weight increased, with the greatest values observed at a slaughter weight of 476 kg. The linear variation of the weight of striploin and the quadratic variation of tenderloin weight revealed that striploin, represented mainly by the Longíssimus dorsi muscle, maintained a higher rate of growth as slaughter weight increased than tenderloin, which is represented by the Psoas maior muscle. This may be related to fat deposition which does not occur in the tenderloin. This means that both the order of body tissue deposition, particularly that of adipose tissues, as well as fat distribution in the carcass determines the variation of meat cuts prepared for commercial markets. In addition, although the animals used were adults, they experienced a period of body tissue re-establishment due to the period of food restriction inflicted prior to the finishing stage.
Thus, the variations in the weights of meat cuts may also be reflected in the growth patterns of the body, which progress from the extremities towards the axial skeleton and loin. Bone recovery may be another relevant aspect, as the longitudinal growth of muscles is highly positively correlated with annex bone growth (LAWRENCE; FOWLER, 2005) . Meat color increased linearly (P < 0.05) as a function of slaughter weight (Table 7) , varying between "slightly dark red" and "red". These results differ from those produced by Restle et al. (1996) , Costa et al. (2002c) , and Arboitte et al. (2004c) ; these previous studies did not observe any change in the color of steers meat due to increases in slaughter weight. According to Boggs and Merkel (1981) , meat color darkens because of increase in myoglobin concentration, coupled with increase in animal's age. Nevertheless, Cranwell et al. (1996) studied the effect of re-feeding cull cows in confinement on meat color and verified that 56 d feeding periods combined with high-calorie diets was sufficient to promote a reduction myoglobin concentration, resulting in brighter meats; this may explain the outcomes of this study. It is worth nothing that meat coloration is an important economic factor, because darker meats are considered less appealing by consumers (MÜLLER, 1987) . The increase in slaughter weight did not affect (P > 0.05) meat textures (Table 7) , which was classified as "slightly coarse" (average, 3.44 points). These results are similar to those obtained by Kuss et al. (2005) , who did not detect any changes in meat texture due to increased slaughter weight (465, 507, and 566 kg) during their comparison of the physical composition of the carcass and the meat quality of purebred or crossbred Charolais and Nellore cull cows, in their first or second generation of crossbreeding, during which the meat was also classified as "slightly coarse." Texture is evaluated based on the granular grading presented by the muscle's outer surface when removed, as it is made up of a set of muscle fibers joined together in muscle bundles and surrounded by a tenuous layer of connective tissue known as the perimysium (MÜLLER, 1987) . According to this author, texture variation is mostly associated with the animal age; young bovines produce meat with a thinner texture than older animals. However, it is presumed that the difference between the experimental animals' ages alone could not account for the change in meat texture, because the largest difference in timeframe among slaughter weights was 75 d. In addition, there is evidence that the differences seen among the meat textures of young animal tend to disappear in adult cattle (CATTELAN et al., 2009 ). The marbling of meat increased linearly with slaughter weight (Table 7) , progressing from the classification "traces" at the smallest slaughter weight to "small" at the largest slaughter weight. These results are similar to those reported in the literature (COSTA et al., 2002c; ARBOITTE et al., 2004c; KUSS et al., 2005) , which indicate that greater meat marbling was present at the highest slaughter weights, a phenomenon which is explained by the fact that marbling represents a later deposit of fat in the carcass (BERG; BUTTERFIELD, 1976) . The increase in marbling is considerable desirable as it prevents the shortening of the muscle fibers in cold temperatures, and drip loss during cooking. In addition, increases the solubility of collagen, thus increasing meat tenderness (LI et al., 2006) . Moreover, Costa et al. (2002c) found that marbling is positively correlated (r = 0.56; P = 0.004) with palatability, indicating the presence of substances favoring palatability. In this study, the palatability of meats increased linearly (P < 0.05) with slaughter weight, a result which may, as described above, be explained by the increase in marbling (r = 0.63; P < 0.0001).
Meat tenderness was not affected (P > 0.05) by increases in slaughter weight (Table 7) ; it was classified, generally, as "slightly above average" (average, 6.05 points). These results are similar to those presented by the majority of related studies (RESTLE et al., 1996; COSTA et al., 2002c; ARBOITTE et al., 2004c) , in that increasing slaughter weight was not effective in changing the shear strength of the meat's muscle fibers. Nevertheless, these results differ from those reported by Kuss et al. (2005) , who determined that slaughtered animals with greater body weight produced meat with relatively less shearing strength in the muscle fibers. This was thought to be linked to the increase in marbling fat. However, in this study it was not possible to verify the presence of a correlation (r = 0.03; P = 0.430) between tenderness and meat marbling; which may be associated with less meat marbling this experiment regarding by Kuss et al. (2005) .
Conclusions
Increasing the slaughter weight of Purunã cows above the minimum industry requirements is not beneficial for the production system, as it decreases the efficiency of transforming feed into meat. Likewise, encouraging the production of animals with high body weights is not beneficial to the industrial sector, because the increase in slaughter weight increases the quantity of fat removed from commercial cuts; therefore, this is not very efficient in increasing the yield of meat cuts.
Although the increase in slaughter weight favors palatability, there was no effect on tenderness. Consequently, this method is desirable when there is a demand for meats with a high marbling intensity.
